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(54) Graphical user interface for programming a motor controller 



(57) There is disclosed a method and system for 
improving the user interface between operator and 
motor controller (4), in particular a frequency converter. 
According to the invention, instead of presenting all 
information on a display (2) at one time, a method of 
programming the motor controller is suggested, in 
which the operator is guided through the set up proce- 
dure, so that only relevant parameters are displayed on 
the different views. Another aspect of the invention is a 



method of programming a motor controller not in terms 
of parameter and parameter numbers, but in physical, 
technical and process terms. In this way, a high level 
mode of programming a motor controller is achieved, 
because the user interface does not deal with the less 
interesting motor controller specific parameters, but 
instead allows the operator to program the unit in terms 
he uses. 
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Description 

This invention relates to the user interface between 
user and motor controller for operating electrical 
motors, in particular with an interface consisting of a 
personal computer equipped with interfacing software. It 
is the aim ol the invention to make initial programming 
and set up of a frequency converter easier and less time 
consuming than it has been the case hitherto. 

Background of the Invention 

Today's motor controllers - e.g. DC drives, servo 
controllers and frequency converters - are digitally con- 
trolled, with a huge number of control possibilities made 
possible through the digitization. Most electronic control 
devices are programmed via a menu consisting of a 
number of parameters to be set. For example, setting a 
Danfoss (manufactured by Danfoss A/S, Nordborg, 
Denmark) frequency converter VLT® series 3000 to 
ramp up the motor in 45 seconds requires programming 
of parameter number 217 to "45". However, this means 
some maneuvering on the user panel located on front of 
the unit. First step is selecting the right group, which can 
be found by looking in the user manual. After selecting 
Group 2 "Operations set up", next the correct parameter 
number for "Ramp up" must be located. Again, the user 
manual will help. The correct parameter number is 217, 
which can then be set to "45". During this single pro- 
gramming step the buttons on the user panel have been 
activated quite a few times, and consulting the user 
manual was necessary. 

For the optimal setting of a frequency converter a 
minimum of about 10 parameters have to be accessed, 
and set up, which is cumbersome and time consuming 
from the front panel on the unit. However, linking the 
motor controller to a personal computer (PC) and pro- 
gramming, monitoring or servicing the motor controller 
with the software on the PC is another way of accessing 
the motor controller. US 5,392,207 to Wilson et al. 
describes a motor controller connected to a PC which 
incorporates software for servicing the motor controller. 
Wilson improves the user interface between operator 
and motor controller during troubleshooting by creating 
on the PC monitor a sequential flow diagram consisting 
of boxes, where the flow diagram is a graphical repre- 
sentation of the program to be run by the motor control- 
ler. It is then possible to run through the program for the 
motor controller step by step and to follow the move- 
ments on the flow diagram, thereby checking that the 
sequence is correct. However, Wilson does not deal 
with the user interface at the initial set up of the motor 
controller. 

The user interface is typically a hand held terminal 
with a screen display or a personal computer, which is 
more comfortable because of the larger view. The huge 
number of parameters which can be set up on the fre- 
quency converter - in some cases more than 200 com- 
bined with the many options added to the software 



interface tend to confuse the operator. Not only has he 
to memorize the parameter numbers or use time to seek 
information about them, he is also confronted on the 
screen with an abundance of information and program- 
5 ming choices to be made. 

Summary of the Invention 

To aid the operator and to improve the user inter- 
10 face, this invention makes it possible to configure the 
frequency converter without knowing the parameter 
numbers, or even without consulting the user manual. 
The object of the invention is to provide a method of pro- 
gramming a user interface for a motor controller, in par- 
rs ticular a frequency converter, wherein the frequency 
converter is configured by way of parameter numbers, 
this method comprising the following steps: 

a) displaying a first view with a graphic representa- 
tion of the modes of application, where each mode 
contains a number of parameters for configuring 
the motor controller 

b) selecting one of these modes, 

c) limiting the possible settings and choices to be 
chosen by the operator to only contain parameters 
from the selected mode of operation, and 

d) incorporating into each view graphics relating to 
the set of family parameters. 

Another object of the invention is the improvement 
of graphical setting and programming of parameter val- 
ues by adjusting the curves displayed on the screen to 
fit the desired values. This fully allows programming 
without knowing the relevant parameter values, since 
these automatically and simultaneously are set up 
dependent on the adjustment of the curve. 

A third object of the invention is to provide graphi- 
cally nearly the same views independent of the selec- 
tions made before. This is done by using the same input 
box for the programming of several parameter numbers. 
Though the prior selections by the operator may result 
in marked changes in the programming structure and 
the parameter numbers to be set up, the operator will - 
in a user friendly way -not perceive this, because the 
changes on the screen are negligible. 

Yet another object of the invention is providing a 
method of configuring a motor controller following the 
before mentioned steps and at the end of the set up pro- 
viding a listing with the alterations programmed, this list- 
ing offering the choice of slapping, altering or activating 
the set up of the frequency converter. 

Brief Description of the Drawings 

Fig. 1 is a general view of ttie system motor control- 
ler and programming tool. 

Fig. 2 shows an example of prior art interface 
between motor controller and programming tool. 
Fig. 3 is a flow chart of the programming process. 
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Fig. 4 is a first view showing the possible applica- 
tions of the motor controller. 

Fig. 5 is a second view showing a family of param- 
eters with a graphic. 

Fig. 6 is a third view showing a time/frequency s 
curve and a set of family parameters. 

Figs. 7, 8 and 9 show the views appearing depend- 
ing on the chosen feedback signal. 

Description of an Example w 

Embodvino the Best Mode of the Invention 

Figure 1 shows an overview of the system in which 
the invention is used. A laptop or stationary computer is 
(PC) 1 has a screen 2, which displays information con- 
cerning set up of the motor controller 4, in the following 
text called a frequency converter. Via a data connection 
3, the frequency converter 4 communicates with the PC 
1 . The frequency converter 4 has an I/O module 5 inter- 20 
facing to the outside world, and a front panel 6, which is 
mounted on the unit itself. From this panel, the operator 
is able to program the unit in nearly the same way as 
when using the PC loaded with set up software. A 
microprocessor 7 controls the frequency converter and 25 
motor. The set up done by the operator either from the 
front panel or from the PC is stored in an EEPROM 8. 
Through a driver 9, the microprocessor controls the acti- 
vation of the power switches 10, which feed energy in 
modified form from the mains supply to the electric 30 
motor 12 via line 11. The motor is driving a process 13 ( 
and the outcome of this process is fed via line 14 back 
to the frequency converter's l/O-module 5. 

Normally, set up of a system like the one shown in 
Fig.1 would require a person skilled in this specific fre- 35 
quency converter. An abundance of programmable 
parameters are at his disposal, which certainly can be 
overwhelming to the novice. Fig.2 is an example of a 
prior art interface, and shows a software [Siemens 
Simovis] used for commissioning a motor controller. 40 
The operator has the choice between three control prin- 
ciples, linearly U/f control, quadratic U/f control and 
adaptive U/f control. However, independent of the selec- 
tion made, in the following views he is confronted with a 
large quantity of information and number of settings to 45 
be made. The novice would have difficulties in program- 
ming because he is not informed which parameters are 
necessary to program and which ones can be pro- 
grammed. Even the skilled user would have to consult 
the user manual, which is time consuming and he might so 
even miss some settings, which are not necessary but 
could improve the final control of the motor. 

Figure 3 is a flow chart of the programming proc- 
ess. After setting the motor controller to control in 
"Industry" mode, which means speed regulating for ss 
example a conveyor, the frequency converter can be tai- 
lored for still more specialized applications. However, 
providing the motor data 1 5 and the ramping times 1 6 is 
common to all applications. Therefore, boxes 15 and 16 



could be interchanged or placed later in the flowchart. 
The choice of "HVAC" instead of "Industry" would have 
presented to the operator other parameters and setting 
possibilities, thus shielding him from the less interesting 
options in the "Industry" mode. With "Industry" selected, 
the frequency converter must be configured to the 
desired application in box 17, which can be "open loop" 
characterized by line 18, "speed control" 19 or "process 
control" 20. After finishing these settings, the type of ref- 
erence signals are set in box 21 and finally the external 
connections (type of start/stop buttons) are selected in 
box 22. Box 23 updates the settings and sends them to 
the frequency converter. 

According to this invention, instead of presenting all 
information at one time, a method of programming is 
provided in which the operator is sequentially guided 
through the set up, so that only relevant parameters are 
displayed in the different views. If a first selection is 
made in a view, the next views only incorporate the 
parameters belonging to and relevant to the first selec- 
tion. Figure 4 is an example of this, and shows a view 
presented on the PC screen 2 (Fig, 1) to the operator. In 
this example, which corresponds in sequence to the 
configuration box 17 of Fig. 3, the frequency converter 
can execute control in three types of applications: open 
loop 24 (1 8 in Fig. 3), speed control 25 (1 9 in Fig. 3) and 
process control 26 (20 in Fig. 3). The latter includes PID 
control, whereas speed control 25 involves speed feed- 
back from an encoder or a tachometer. The simplest 
mode of control is the open loop. By selecting this one, 
the operator in the following views will only be presented 
parameters and choices relevant to this mode of control; 
he is shielded from more complicated parameters, 
which only have a function in the other modes. This will 
allow the novice to make a quick set up. Selecting 
instead process control 26 means similarly selecting a 
larger number of parameters to be set, e.g. whether the 
feed back signal is a voltage, current or pulse signal. 

Another feature of the invention is that despite the 
fact that the number of parameters is larger when speed 
control 25 (or process control 26) is selected, the oper- 
ator will not be overwhelmed, because to make the set- 
tings the operator does not need to know the 
programming parameter numbers. 

Instead, set up of the parameters is accomplished 
in a more intuitive way by letting the operator enter in 
the physical values from motor and/or process. This is 
shown in Fig. 5, which, in this example, is the starting 
view the operator is led through, corresponding to box 
15 of Fig. 3, regardless of whether he wants open loop, 
speed control or process control application. Entering in 
the motor data would normally require memorizing from 
the operator's manual parameter number 102 for motor 
power, parameter number 1 03 for motor voltage, param- 
eter 104 for motor frequency, parameter 105 for motor 
current and parameter 1 06 for nominal motor speed and 
then sequentially accessing these parameters to set 
them up. According to the invention, instead of present- 
ing the parameter numbers to the operator, which num- 
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bers actually only are of internal interest to the 
manufacturers ol the frequency converter, the operator 
is presented the physical characteristics to be set in the 
input boxes 27, 28, 29, 30 and 31 (to ease the descrip- 
tion, the parameter numbers are written in the boxes). 5 
This means entering respectively e.g. 5 kW, 380V, 60 
Hz, 13A and 1500 RPM without caring about or memo- 
rizing parameter numbers. This is a more intuitive way 
of programming the frequency converter, user friendly 
and time saving. The program which controls the user w 
interface then allocates the settings to the right parame- 
ter numbers. 

This can be done in the following way. The program 
allocates an address in the random access memory 
(RAM) of the PC to each box in the view. When entering 15 
a value in a box, the value is written in the correspond- 
ing RAM address. To the program, this RAM address is 
known to contain the setting value of a certain parame- 
ter in the frequency converter. When all the relevant 
parameters in the different views on the PC screen have 20 
been set to the desired values, a full look up table with 
parameter settings has been generated in the RAM of 
the PC. Upon final programming of the frequency con- 
verter (23 in Figure 3), the PC sends the look up table 
and the corresponding parameter numbers via a serial 25 
data link (in Figure 1) to the EEPROM (8 in Figure 1) of 
the frequency converter. 

Yet another aspect of the invention becomes clear, 
again referring to Rg. 5. Instead of incorporating in one 
view all the physical characteristics to be given, only a so 
set of family parameters are given for each view. E.g. 
parameter numbers 102-106 in the input boxes 27-31 
are one set of family parameters, since they all deal with 
the motor data. A graphic 32 on Fig. 5 representing a 
motor symbolizes the contents of this family of parame- 35 
ters. Correspondingly, parameter numbers 200, 201, 
207 and 208 in Fig.6 make up another family of param- 
eters, because they all deal with ramping times and 
motor speed. Here the operator inputs the physical 
characteristics of acceleration/deceleration time and 40 
max/min output frequency of the frequency converter in 
the boxes 33, 34, 35 and 36. Again, after entering the 
physical values, the different parameter numbers in the 
family are set automatically. 

Another method according to the invention of enter- 45 
ing these values consists of linking the graphic with the 
input boxes. By pointing on the curve 37 with the com- 
puter screen pointer and identifying the acceleration 
points desired, e.g. by clicking a computer mouse, the 
values in the boxes 33-36 will change correspondingly, so 
This is an easy and intuitive way of programming. 

The operator has now been led through a view 
incorporating one set of family parameters concerning 
motor data (Fig. 5), another view with another set of 
family parameters concerning acceleration and deceler- 55 
ation (Rg. 6), and finally he has chosen the process . 
control application (Fig. 4). In the next view, he has to 
decide on the type of feedback signal from the process. 
Figure 7 shows graphics 39 and 40 relating to a set of 



family parameters, including a curve 41 displaying the 
relationship between process output and feedback sig- 
nal. In the box 42 the operator can choose between 
three types of feedback signals, i.e. voltage signal, cur- 
rent signal and pulse signal. This corresponds to the 
step of the reference signal box 21 of Fig. 3. 

The following explanation will describe yet another 
aspect of the invention, consisting of the same input box 
being used for the programming of several parameter 
numbers. By using this method, a high level mode of 
programming the frequency converter is achieved, 
because the user interface omits the less interesting 
control of the frequency converter and allows the oper- 
ator to get close to process control in terms he uses. If 
selecting voltage signal in box 42, the operator has to 
input five figures, which are maximum feedback voltage 
43 ("Scale high"), minimum feedback voltage 44 ("Scale 
low"), process unit 45 (e.g. kg, s, pes, %) and max and 
min number of outputs from the process, 46 and 47. 
Again, entering data is done by the operator without 
knowing any parameter numbers. This would also be 
the case, if current signal in box 42 were activated 
instead of voltage signal. Rg. 8 shows this situation, 
where the only difference to the operator is the change 
of y-axis labelling to [mA] and the upper limit fixed to 20. 
Internally in the program, however, things have 
changed. Where the box 44 "Scale low" in Fig. 7 was 
tantamount to programming parameter number 309, it is 
now parameter number 315. However, the operator will 
not perceive and is not required to physically enter this 
change. In Fig. 9 pulse signal in box 42 his been 
selected and again, the y-axis has changed. In the box 
43, where formerly parameter number 310 was pro- 
grammed, is now parameter number 327 set. This 
change of parameter numbers in the boxes in depend- 
ence on the choices made in box 42 is easily made. 
Instead of letting box 43 in Figure 7 point to the address 
in the RAM where the setting value for parameter 
number 31 0 is to be stored, the box 43 in Figure 9 points 
to the RAM address of the parameter number 327. 

Various changes can be made to the invention with- 
out departing from the spirit thereof or scope of the fol- 
lowing claims. 

Claims 

1. A method of programming a user interface for a 
motor controller via a computer with a monitor dis- 
playing different screen displays, wherein the motor 
controller is configured by way of parameters and 
where the operator is guided sequentially through 
the programming procedure, the method compris- 
ing the steps of: 

a) displaying a first view with a graphic repre- 
sentation of modes of application, where each 
mode contains a number of parameters for 
configuring the motor controller, these modes 
of application indicating the basic control prin- 
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ciples to be chosen 

b) selecting one of these modes of application 

c) in the guided views limiting the number of 
settings and choices to be done by the operator 

to only contain parameters from the selected s 
mode of application 

d) whereby each view consists of a set of family 
parameters, i.e. functionally related parameters 
and 

e) incorporating into each view graphics relat- to 
- ing to the set of family parameters 

Method of programming a user interface for a motor 
controller according to claim 1 1 wherein the config- 
uration is done by an operator by means of a key- is 
board or mouse and a graphic, where the graphic is 
linked with input boxes, the method comprising 
sensing selections on a data representation in the 
graphic to select setting values for programming the 
motor controller, and simultaneously changing the 20 
values in the input boxes so that the selections in 
the graphic correspond to the values in the input 
boxes. 

Method of programming a user interface for a motor 2s 
controller according to daim 2 wherein the same 
input boxes are employed in different screen dis- 
plays for the programming of different parameters in 
the motor controller. 

30 

Method of programming a user interface for a motor 
controller via a computer incorporating a monitor 
with different screen displays, wherein the motor 
controller is configured by way of parameter num- 
bers, the method comprising configuring the motor 35 
controller by eliminating the parameter numbers on 
the different screen displays and replacing them 
with input boxes representing corresponding physi- 
cal, technical and process terms. 
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